Objective: interest in centenarians has focused on two particular aspects: the antecedents of extreme old age and the psychophysical well-being of the very old. Our study deals with the latter aspect and aims to assess the quality of life of Italian centenarians. Method: using data collected using two questionnaires designed to investigate quality of life in elderly people, three groups of 38 elderly subjects were compared: centenarians and subjects aged between 75 and 85 years and 86 and 99 years. Results: the centenarians complained less spontaneously about their health (maintained in part by medical treatments), but declared having greater functional disability. Their cognitive function appears to be reasonably well preserved and they have lower scores for anxiety and depression than the subjects in the two younger groups. They consider themselves religious, satisfied with their financial situation but no longer interested in sex or involved in recreational activities. They report greater satisfaction with life and with social and family relations than do less elderly individuals. Conclusions: the centenarians we interviewed seem to be well adapted to their lives and to maintain a more positive attitude than the subjects in the two younger groups.
Introduction
The number of Italian centenarians increased from 49 in 1921 to 1660 in 1990 [1] . Census data for 1993 are currently being processed but according to preliminary data some 6000 centenarians were alive in Italy on 31 December 1993 [2] . Recently, several centres have joined the Italian Multicentre Study on Centenarians, which aims to assess the clinical and biological condition of centenarians. Preliminary results have highlighted a number of characteristics peculiar to centenarians: they often have a family history of longevity, live in comfortable, family environments, have been hard workers and possess well-preserved psychological and cognitive abilities. They are free from certain risk factors (such as hypertension, hypercholesterolaemia and symptomatic hyperglycaemia) and have always followed a balanced diet, based on natural foods. Their immune systems continue to function well and natural killer cells are particularly active [2, 3] International research into centenarians includes work on demographic and dietary characteristics, in addition to examining genetic/biological, neurological and neuropathological aspects of this age group and their life style and methods of coping [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Most research is therefore on the antecedents of extremely long life [14] and psychophysical well-being in old age [15] .
The aim of our study was to investigate the quality of life in centenarians in the Veneto region of Italy, based on the concept that long life should be examined not only quantitatively, but also in qualitative terms. At present we have access only to records from the town of Padua and some other places coming under local health unit ULSS 13 (S. Maria di Sala, Noale, Spinea, Scorze, Martellago, Mirano) but our research will become more widespread as we receive data from other local health units.
Materials and methods
The study was conducted between October 1992 and July 1995. Personal records were supplied by the data processing centre of the municipalities of Padua and Pordenone together with other record offices coming under local health unit ULSS 13. With the lists provided, we were able to gain access to the names of 57 people aged 100 years or more, 42 of •whom were resident in Padua, six in Pordenone and the remaining nine in the other municipalities of the health unit. Of the 42 residents in Padua who were able to participate in the study, the selected test package on the quality of life was only administered to 27 subjects: two refused to take part, two were too physically disabled, two had transferred to another municipality, one was not to be found at the indicated address and the remaining subjects (seven women and one man) had died by the time of recruitment. Four of the six subjects from Pordenone were tested. Of the other two, one refused to take part while the other was too physically unfit to undertake the test. Only seven of the remaining nine residents from the other six municipalities were interviewed, as one was in poor physical health and the other could not be contacted. The total number of subjects tested was therefore 38, including the 11 interviewed subjects who were not resident in Padua.
The questionnaires used were the Profile of Elderly Quality of life (PEQOL), which has been used in other studies [16, 17] and the LEIPAD quality of life assessment instrument developed to measure selfperceived functioning and well-being in elderly people [18] . (The three universities principally involved in the World Health Organisation European study that developed the LEIPAD instrument were Leiden, Padua and Helsinki: the instrument's name is a combination of 'Leiden' and 'Padua'.)
The PEQOL questionnaire, which takes the form of a test battery, explores various dimensions of quality of life-physical health, cognitive capacities, psychological symptoms, basic and instrumental activities of daily living (ADL and IADL), sleeping patterns, social support, religiousness and sexual relations-which form a 'profile' of the quality of life in elderly subjects (see Appendix 1). This questionnaire had previously been administered by means of door-to-door interviews to 462 subjects aged 75 years and older, chosen at random from the electoral rolls (1:10) of Padua and Brescia [16] . The instrument can be administered by non-specialized personnel after a brief training period and is relatively quick to administer (taking roughly 30 min). The instrument has good psychometric properties, being partly based on scales which have been thoroughly validated.
The LEIPAD questionnaire provides additional selfreported information. Created with a view to studying quality of life in elderly patients in primary health care, it examines subjective views of physical and mental health, sexual relations, emotional status, level of selfesteem, expectations for the future, ADL, social and recreational activities and financial situation. It also considers the cognitive status of the subject being tested in order to assess the reliability of the selfevaluation. The instrument consists of 49 items, 31 of which can be grouped into seven 'core instrument scales'. Other items measure self-perceived personality disorders and social desirability, self-esteem, anger and faith in God. These 18 items can be grouped into a further five scales, referred to as 'moderator scales' (see Appendix 2) . Each item in the instrument assesses responses along a scale of 0 (best condition) to 3 (worst condition). Some items of the 'moderator scales' have dichotomic answers so their score is 0 or 1. This paper reports the scores achieved on the core instrument scales and religiousness scale, since the other scales do not contain items comparable with PEQOL ones.
The 38 centenarians tested to date were interviewed in their own homes or institution. From the group of elderly people tested in previous studies in Padua, 76 subjects were chosen by random stratification (one in every five, from an alphabetical list), 38 aged between 75 and 85 and 38 between 86 and 99-These constituted the control groups with which we compared our sample of centenarians. The sociodemographic characteristics of the centenarians and the other two groups included in our study are reported in Table 1 . The three groups were comparable with regard to gender and educational level. Of the 38 centenarians, 24 (19 women and five men) lived at home; the remaining 14 lived in institutions (13 women and one man).
The statistical procedures used were Student's West, X 2 analysis, ANOVA and ANCOVA variance and Differences in mean years of schooling between the three groups: F = 0.92, P = not significant.
covariance analysis. The results were processed by means of SYSTAT statistical software [19] .
Results
The package took longer to administer to the centenarians (the mean time taken was 44.0 ± 36.77 min, range 18-70, as opposed to 30± 21.21 min, range 15-30 in younger subjects) and was in no case self-administered, as the subjects frequently had poor eyesight or their writing skills were not sufficient to allow them to fill in their answers. Whenever it seemed advisable, relatives were asked to help by explaining the questions and generally creating a more relaxed atmosphere during testing. Description of the results has been divided into two main sections: the first assesses the data relating to selfsufficiency and the second to psychological well-being and cognitive performance. Table 2 presents the results obtained after administration of the IADL [20] and ADL [21] scales and those obtained from the PEQOL scale for physical status, comprising \6ad hoc items to investigate the presence of pain, discomfort, functional disability (see Appendix 1). Table 3 shows the results from the LELPAD physical health scale.
Self-sufficiency
Since the subjects aged between 75 and 85 years had on average 1 year's schooling more than the other two age groups, we decided to verify whether omitting this variable would modify the results. By using ANCOVA covariance analysis we excluded the possibility of such an effect for the variables considered. Variables which were not significantly different were also controlled for schooling; none of the results were significantly different.
The centenarians reported a mean number of lost functions on the IADL scale exceeding the numbers reported by both the 86 -99-year-old group and the 75-85-year-old group. Comparison of adjusted values after ANCOVA did not modify these results. A similar result was obtained with the ADL scales, even after ANCOVA for schooling. (Table 2) .
On the IADL scales, 50% of the centenarians interviewed (n = 19) reported eight lost functions, thus indicating that these subjects depend on others for basic daily living requisites such as shopping, money matters, use of medicines and the telephone. According to the results from the ADL scales on ability to wash, dress and move about unaided and incontinence, only 18% (n = 7) were completely dependent.
The centenarians and those in the 86-99-year-old group spontaneously complained of an average of only one painful symptom compared with an average of almost two such symptoms in the youngest group. After allowing for educational level, the results do not change ( Table 2 ). The three groups did not, however, differ significantly in evoked painful symptoms. This applied even after ANCOVA for schooling (Table 2) . On the question on disability, the centenarians and elderly people from the intermediate age group had significantly higher scores than the younger subjects.
The centenarians' mean for spontaneously reported lost function was not significantly different from those reported by the subjects from the other two groups; after ANCOVA the result was similar ( Table 2 ). The intermediate age group reported a greater mean number of lost functions evoked by the interviewer compared with the number reported by the centenarians and youngest age group; after ANCOVA for schooling the result did not change (Table 2) . The most impaired functions were hearing, eyesight and walking (especially in institutionalized subjects). Incontinence was also a common problem, as were cardiovascular disorders and decreased memory and cognitive performance. All subjects took at least one drug and some took as many as 15 different types.
As regards the LEIPAD questionnaire, comparative analysis of this aspect of the study-which also confirmed the findings of the PEQOL-can be performed for the scores obtained by the three groups for the physical functions and self-care scales. In the former scale, the scores tend not to differ significantly, whereas in the latter scale the three groups differ significantly, with greater impairment being reported especially by the centenarians (Table 3) . Table 4 presents the scores obtained on the Brief Symptom Inventory [22] and on the Mini Mental State Examination (MMSE) [23] .
Psychological well-being and cognitive performance
There were no differences between the three groups in any of the Brief Symptom Inventory subscales for depression and anxiety of the PEQOL (Table 4 ) and the LEIPAD depression and anxiety scales ( Table 3) .
Comparison of the mean scores obtained in the MMSE [23] showed that they differed significantly from group to group, even after covariance for educational level, with a trend inversely proportional to increasing age ( Table 4) .
The LEIPAD cognitive function scale is relatively coherent with the mean MMSE scores, which are inversely proportional to increase in age. The three groups differ and the centenarians appear to be aware of greater limitations in their function (Table 4) . However, the administration of the MMSE revealed that some items inappropriately influence the final overall score, since physical impairment (sight deficits or arthritis preventing the subject from using a pen) makes it practically impossible for subjects to complete the final part of the questionnaire, requiring subjects to do a reading test, complete an order, write a sentence and copy a drawing. Consequently, the maximum score subjects can achieve, even if they are lucid and oriented but suffer from physical impairment, is 22/30. On the basis of this rationale, we have admitted to our study centenarians with a score of between 8 and 27 out of 30, where they are able to answer questions put to them, with a relation present to confirm the validity of the answers.
The total score for the items relating to PEQOL sleep patterns showed that greater problems were experienced in the intermediate group, who reported more sleep disorders than those aged 75-85 years and those aged 100 years or older ( Table 4 ). The same finding cannot be compared with LEIPAD, as the scales in this questionnaire do not include specific questions on this aspect.
The three groups appeared to differ significantly in Surtees' [24] social support scale included in the PEQOL, reporting scores between 4 and 7, the lowest of which (indicating that the subject perceived better social support) was in centenarians and the 86-99-year-old group (Table 4) . On the LEIPAD social functions scale, the oldest subjects reported greatest After ANCOVA for schooling: F= 4.00, P < 0.000. After ANCOVA for schooling: F= 14.89, P < 0.000. 'After ANCOVA for schooling. F= 13.97, P < 0.000. "After ANCOVA for schooling: F = 11.09, P < 0.000. satisfaction with their social relations and friendships, although the difference in score was not statistically significant (Table 3) Recreational activities were not maintained by the centenarians, with the exception of four cases. Hence they differ significantly from the components of the younger age groups, who reported continuing such activities, albeit to a diminished extent, even after ANCOVA for schooling ( Table 4 ). The LEIPAD life satisfaction scale includes a question on hobbies and recreational activities. Similar findings emerged for this item to the PEQOL one on recreational activities (Table 3) . Moreover, on the LEIPAD life satisfaction scale an interesting difference emerges between the three age groups: the mean scores are inversely proportional to increase in age, suggesting that subjects who report less satisfaction belong to the youngest age group (75-85 years of age). The difference appears to be statistically significant, and even after ANCOVA for educational level the results remained unchanged (Table 3) .
Scores on the scale of economic status differed significantly from group to group: the subjects in all the age groups reported scores indicating overall satisfaction with their financial circumstances, but older subjects and centenarians generally indicated being more satisfied than the younger age groups. ANCOVA for educational level did not modify these findings (Table 4 ). The same result was found for the item in LEIPAD on satisfaction with financial circumstances, even after ANCOVA for schooling (Table 3) .
We investigated the subjects' interest in sex. The mean scores obtained by the three groups differed significantly (Table 4) : while the subjects in the two lower age groups reported some interest, albeit diminished in the case of those aged 86-99 years, every centenarian affirmed that they had lost all interest in sex. ANCOVA for educational level did not modify these findings, showing that this variable had no influence on the result (Table 4 ). The same result was found in relation to the LEIPAD sexual functioning scale, even after ANCOVA for schooling (Table 3) . Compared with the other two groups, the centenarians reported finding greater comfort from their faith and that their interest in religion had increased over the previous year. The result was confirmed even after removal of the age and schooling variables by ANCOVA (Table 4) . Similar result for the religious faith of the centenarians was found on the LEIPAD religiousness scale, even after ANCOVA (Table 3) .
Discussion
People who live to 100 or older represent a select group, considering that only one person in 7000-10000 reaches this age [25] . The limited sample of our study does not permit generalized conclusions, although we incorporated the entire population of the town of Padua, the municipality of Pordenone and six other municipalities in the Veneto region.
Our data confirm Lehr's finding that there is great variability among extremely old individuals [15] , with varying levels of functional activity, cognitive activity and memory. On MMSE scores, the degree of impairment in centenarians compared with the lower age groups confirms data on the increased prevalence of dementia with advancing age [26, 27] . The centenarians in our study were able to answer the questions put to them but had difficulties in performing the MMSE items requiring ability to read or write. Consequently, these items have been omitted from the most recent brief version of the questionnaire. Furthermore, centenarians' answers were compared with the opinion of a relative or the principal caregiver, who was also present during the test, both to help the interviewee feel more secure and reassured and to confirm the responses given or report otherwise.
Individuals who reach great age depend almost entirely upon other people. Only one person we interviewed was still able to live alone and was selfsufficient in most ADL. The mean number of functions (ADL and IADL) lost by these subjects is higher than the number lost by the less elderly; moreover, the scores of the latter indicate a trend which is directly proportional to increase in age. Despite reporting poorer functional ability, the centenarians complained less of pain and discomfort than their younger, functionally less impaired counterparts. This suggests greater adaptation to the inevitable loss of functioning which gradually impedes agility with advancing age. Such adaptability might be an inborn characteristic of those who succeed in living very long lives, insofar as they progressively adjust their lifestyles and accept their condition as the physiological norm. Furthermore, these very old people tend to complain less about their living conditions. On the LEIPAD life satisfaction scale, they score higher than the less elderly groups. This supports the hypothesis of the role played by progressive adjustment and positive attitude to life [2, 28] .
It transpires that the most well-preserved people are those who remain intellectually stimulated, those who still maintain satisfactory social relationships and, in particular, can count on the help of the family or other caregivers, and those who have spent years working in crafts requiring creative skills or who have kept their interests alive. These findings corroborate the results of other Italian studies [2] and international research work [29] [30] [31] .
Most subjects reported poor eyesight and hearing, which may be one of the reasons why only a few of them still keep up recreational activities. Some centenarians complain of motor deficits and urinary incontinence. Despite this, few subjects presented symptoms of depression (three subjects) or anxiety (four subjects) on the Brief Symptom Inventory scale, in addition to reporting fewer sleep problems than their younger counterparts.
Very old people attach importance to religious faith [32] : the centenarians interviewed found greater solace in faith than the less elderly groups.
Generally speaking, despite their precarious equilibrium, the old people tested by us had adapted to their circumstances. They were often aided by their families or by people in the institutions where they lived.
Predictors of long life include: continuing to play a role in society, keeping in good physical shape, taking preventive measures against serious disease, looking on the bright side of life, being intellectually stimulated, believing that happiness can be achieved, having financial security, having a good life expectation and maintaining satisfactory social relationships [33, 34] .
Increasing our sample size might allow us to verify possible adaptive mechanisms highlighted by this study. Longitudinal studies will permit assessment of the adaptations made by extremely old people which might be useful in revealing the secrets of long life.
Key points
• When 38 centenarians were compared with groups of subjects aged 75-85 and 86-99 years using two questionnaires for assessing quality of life in elderly people, the centenarians were less inclined to complain about their physical condition and, despite greater functional disability, were no more subject to depression or anxiety than the younger groups.
• The centenarians have well-preserved cognitive function and a good level of social support, find solace in religious faith and are satisfied with their financial situation. They are no longer interested in sex (in contrast to those aged 86-99 years) and rarely practice recreational activities, but report greater satisfaction with life than less elderly subjects.
• Those who reach 100 years of age adapt to circumstances and have a positive attitude to life and good social and family relations.
